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SAMMY® A nuclear model computer code
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Zero Power Physics Reactor

Zero Power Reactor

COG was originally developed to solve deep penetration problems in support of underground
nuclear testing. Variance reduction techniques are very important to these problems and hence the
name COG was chosen as in “to cog the dice” or cheat by weighting,

GNASH is a pre-equilibrium, statistical nuclear model code based on Hauser-Feshbach theory
(and additional models) for the calculation of cross sections and emission spectra, primarily in the
epithermal and fast neutron energy ranges.

KENO is a family of Monte Carlo criticality codes whose name came from an observation of the
KENO game in which small spheres, under air levitation, arbitrarily move about in a fixed
geometry.

SAMMY is a nuclear model code, which applies R-Matrix theory to measured data and produces
resolved and un-resolved resonance parameters in Reich-Moore and other formalisms. The name
SAMMY was a personal choice of the author.

SCALE is a system of well-established codes and data for performing nuclear safety (criticality,
shielding, burn up-radiation sources) and heat transfer analyses.
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United States Department of Energy
Nuclear Criticality Safety Program Five-Year Plan

EXECUTIVE SUMMARY

The primary objective of the DOE Nuclear Criticality Safety Program (NCSP) is to maintain
fundamental infrastructure that supports operational criticality safety programs. This
infrastructure includes key calculative tools, differential and integral data measurement
capability, training resources, and web based systems to enhance information preservation and
dissemination. Another important function of the NCSP is to solicit feedback from the
operational criticality safety community so that the infrastructure remains responsive to evolving
needs. The objective of operational nuclear criticality safety is to ensure that fissile material is
handled in such a way that it remains subcritical under both normal and credible abnormal
conditions to protect workers, the public, and the environment. A robust operational criticality
safety program requires knowledgeable people and technical resources. The NCSP maintains
these two key elements so the Department of Energy (DOE) can continue to do work safely with
fissile materials.

The NCSP is funded by the Assistant Deputy Administrator for Research Development, and
Simulation (NA-11), Defense Programs, National Nuclear Security Administration (NN SA).

Mr. Mike Thompson, from the Office of Facilities Management and Environment, Safety and
Health (NA-117) is the NCSP Manager. He is supported by the Criticality Safety Support Group
(CSSG) regarding technical matters and by the Criticality Safety Coordinating Team (CSCT),
consisting of Federal Criticality Safety Practitioners at the sites, and the End Users Group (DOE
Contractor Criticality Safety Representatives) regarding DOE Field criticality safety issues.

The NCSP includes the following seven technical program elements:

Applicable Ranges of Bounding Curves and Data: develop method(s) to interpolate and
extrapolate from existing criticality safety data.

Analytical Methods Development aiid Code Maintenance: support and enhance
numerical processing codes used in criticality safety analyses.

International Criticality Safety Benchmark Evaluation Project: identify, evaluate and
make available benchmarked data to support validation of criticality safety analyses.

Nuclear Data: provide nuclear cross section data required for codes to accurately model
fissionable systems encountered by operational criticality safety programs.

! In addition to the funding provided by NA-11, the DOE Office of Science is committed
to maintain the Oak Ridge Electron Linear Accelerator in an operational state to support nuclear
cross section data acquisition. Also, the Office of Nuclear Energy’s Idaho Office has agreed to
support Mr. Adolf Garcia’s activities associated with his chairmanship of the CSSG.

ES-1



Integral Experiments: provide integral experimental data for the validation of the
calculation methods used to support criticality safety analyses.

Information Preservation and Dissemination: collect, preserve and make readily
available criticality safety information.

Training and Qualification: maintain and improve training resources and qualification
standards for criticality safety practitioners.

Each of these areas is interdependent on the others and together form a complete criticality safety
infrastructure. If any of these program elements is eliminated, the ability of the Department’s
criticality safety engineers to perform their work will be substantially diminished. In addition to
the seven technical program elements, two important facilities are required for successful
execution of the NCSP: the Los Alamos Critical Experiments Facility (LACEF) and the Oak
Ridge Electron Linear Accelerator (ORELA). Figure ES-1 contains a flow chart that shows how
the NCSP works and Figure ES-2 contains a NCSP organizational chart.

ES-2
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The infrastructure maintenance portion of the NCSP Budget is requirements based.
Requirements for preservation of capability in each of the seven technical program elements are
provided in this five year plan along with budget, schedule, and customers/Departmental
missions supported by each of the program elements. A budget summary for the NCSP is
contained in Table ES-1.

Table ES-1: Nuclear Criticality Safety Program Base Funding, Fiscal Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
(Sk) (8k) (8k) (8k) (Sk)
Applicable Ranges of 784 800 700 400 400
Bounding Curves and Data
Analytical Methods
evelopment and Code 2,036 2,500 2,600 2,650 2,650
Maintenance
International Criticality
Safety Benchmark 1,760 1,900 2,000 2,100 2100
Evaluation Project
Nuclear Data 3,155 3,300 3,400 3,450 3,450
Integral Experiments 1,372 1,400 1,450 1,700 1,800
Information Preservation and 263 270 270 270 270
Dissemination
Training and Qualification 225 230 230 230 230
Criticality Safety Support 205 226 200 200 300
Group
TOTAL 9,800 10,626 10,850 11,000 11,200

The NCSP is primarily a capability maintenance program aimed at preserving a unique skill set
and associated infrastructural assets for the Nation. Skills and infrastructure are preserved and
maintained by doing mission related work in each of the program elements. The results of this
work significantly enhances criticality safety throughout the Department. In addition to
maintaining the infrastructure or “base program”, NCSP resources are routinely employed to
solve Departmental problems. Such program specific applications are coordinated by the NCSP
Manager and costs are recovered wherever appropriate. The program specific application
section of this plan contains detailed information about scheduled and proposed work.

ES-5



United States Department of Energy
Nuclear Criticality Safety Program
Five-Year Plan

1. Nuclear Criticality Safety Program Purpose and Scope

The primary objective of the DOE Nuclear Criticality Safety Program (NCSP) is to
maintain fundamental infrastructure that supports operational criticality safety programs.
This infrastructure includes key calculative tools, differential and integral data
measurement capability, training resources, and web based systems to enhance
information preservation and dissemination. Another important function of the NCSP is
to solicit feedback from the operational criticality safety community so that the
infrastructure remains responsive to evolving needs. The objective of operational nuclear
criticality safety is to ensure that fissile material is handled in such a way that it remains
subcritical under both normal and credible abnormal conditions to protect workers, the
public, and the environment. A robust operational criticality safety program requires
knowledgeable people and technical resources. The NCSP maintains these two key
elements so the Department of Energy (DOE) can continue to do work safely with fissile
materials.

The NCSP is funded by the Assistant Deputy Administrator for Research Development,
and Simulation (NA-11), Defense Programs, National Nuclear Security Administration
(NNSA)'. Mr. Mike Thompson, from the Office of Facilities Management and
Environment Safety and Health (NA-117) is the NCSP Manager. He is supported by the
Criticality Safety Support Group (CSSG) regarding technical matters and by the
Criticality Safety Coordinating Team (CSCT), consisting of Federal Criticality Safety
Practitioners at the sites, and the End Users Group (DOE Contractor Criticality Safety
Representatives) regarding DOE Field criticality safety issues.

The NCSP includes the following seven technical program elements:

Applicable Ranges of Bounding Curves and Data: develop method(s) to
interpolate and extrapolate from existing criticality safety data.

Analytical Methods Development and Code Maintenance: support and enhance
numerical processing codes used in criticality safety analyses.

! In addition to the funding provided by NA-11, the DOE Office of Science is
committed to maintain the Oak Ridge Electron Linear Accelerator in an operational state
to support nuclear cross section data acquisition. Also, the Office of Nuclear Energy’s
Idaho Office has agreed to support Mr. Adolf Garcia’s activities associated with his
chairmanship of the CSSG.



International Criticality Safety Benchmark Evaluation Project: identify, evaluate
and make available benchmarked data to support validation of criticality safety
analyses.

Nuclear Data: provide nuclear cross section data required for codes to accurately
model fissionable systems encountered by operational criticality safety programs.

Integral Experiments: provide integral experimental data for the validation of the
calculation methods used to support criticality safety analyses.

Information Preservation and Dissemination: collect, preserve and make readily
available criticality safety information.

Training and Qualification: maintain and improve training resources and
qualification standards for criticality safety practitioners.

Each of these areas is interdependent on the others and together form a complete
criticality safety infrastructure. If any of these program elements is eliminated, the ability
of the Department’s criticality safety engineers to perform their work will be substantially
diminished. In addition to the seven technical program elements, two important facilities
are required for successful execution of the NCSP: the Los Alamos Critical Experiments
Facility (LACEF) and the Oak Ridge Electron Linear Accelerator (ORELA). Figure ES-
1 contains a flow chart that shows how the NCSP works and Figure ES-2 contains a
NCSP organizational chart.

The infrastructure maintenance portion of the NCSP Budget is requirements based.
Requirements for preservation of capability in each of the seven technical program
elements are provided in this five year plan along with budget, schedule, and
customers/Departmental missions supported by each of the program elements. A budget
summary for the NCSP is contained in Table ES-1.

The NCSP is primarily a capability maintenance program aimed at preserving a unique
skill set and associated infrastructural assets for the Nation. Skills and infrastructure are
preserved and maintained by doing mission related work in each of the program
elements. The results of this work significantly enhances criticality safety throughout the
Department. In addition to maintaining the infrastructure or “base program”, NCSP
resources are routinely employed to solve Departmental problems. Such program
specific applications are coordinated by the NCSP Manager and costs are recovered
wherever appropriate. The program specific application section of this plan contains
detailed information about scheduled and proposed work.



2. Applicable Ranges of Bounding Curves and Data

Program Element Description

The Applicable Ranges of Bounding Curves and Data (AROBCAD) Program Element
involves adapting and extending the use of optimization, sensitivity/uncertainty (S/U),
and statistical methods into useable software tools; applying these tools in studies of
technology issues and/or DOE programmatic applications; and then providing training
and guidance in the use of these tools. The overall objective is the establishment of safe
and efficient margins of sub-criticality. Planned activities are being performed through
five technical subtasks and one program administration subtask. These subtasks,
including interim results, which lead to the completion of the two end products
(AROBCAD software and guidance), are:

1. Implementation of optimization techniques for establishing bounding values;

2. Investigation of the means to resolve or incorporate anomaly and discrepancy effects
into bounding values;

3. Implementation of the use of S/U and statistical methods for identifying experimental
needs (i.e., critical or near critical and cross-sections);

4. Development and publication of guidance and provision of education/training for
interpolating and extrapolating bounding values;

5. Development and publication of guidance and provision of education/training for
establishing bounding margins of subcriticality, and

6. Planning, administration, and reporting.

Preservaiion of AROBCAD Capability

This work element requires support from two to three full time equivalent (FTE)
personnel at Oak Ridge National Laboratory (ORNL) to perform the five technical
subtasks. Methodology resources draw heavily from resident ORNL staff expertise in
criticality safety analyses, as well as sensitivity/uncertainty and statistical theories.
Additionally, the optimization methodology incorporates and extends work performed by
the University of California, Berkeley. The AROBCAD development effort is focused
on demonstrating the AROBCAD software tools, evaluating specialized and novel
problems, designing differential and integral experiments, and completing the software
transition to code maintenance and training (Nuclear Criticality Safety Engineer Training
(NCSET) Module) by 2008. The level of effort drops significantly with subtask
completion in FY 2007 and FY 2008, and the software developed under this program
element will be transitioned to the Analytical Methods program element for maintenance
and user support in FY 2009.



Table 2-1: AROBCAD Budget, Fiscal Years 2004 — 2008

Subtasks FY 2004 | FY 2005 FY 2006 FY 2007 FY 2008
- ] I -

1) Optimization 175 160 120 90 60

2) Examine Anomalous 1 110 90 70 ' 0 90
& Discrepant Effects

3) Implement S/U & 119 | 220 170 140 | 90 |
Statistical Methods ) _| _ )

4) Develop Guidance for 90 100 120 0 0
Bounding Value
Applications

5) Develop Guidance for 234 130 120 60 70

Subcritical Margins |
Applications

6) Administration 56 100 100 110 90

TOTALS 784 | 800 | 700 400 400

AROBCAD is a Key Element of the NCSP

Along with the other NCSP technical work elements, in conjunction with staff training
and qualification, the products of AROBCAD provide validated methods for performing
criticality safety analyses. This is a very exciting development effort because it will
allow for extension of existing integral data into areas where little benchmark data exists
and provide the criticality safety engineer with a method for quantifying the uncertainty
of derived safety margins. In addition, AROBCAD will help illuminate discrepancies in
integral and differential data so that scarce research dollars can be focused on the highest
priority problems. This activity has the potential to significantly enhance operational
safety and efficiency.

Customers

The customers for these activities are all DOE fissionable material operations requiring
criticality safety analyses. Generally, these include all operations with more than 700
grams of fissile material, with the exception of those operations in which the aggregation
of this material into a critical mass can be shown to be impossible. Additionally, under
certain circumstances, criticality safety analyses are required for operations involving
fissionable but not fissile material, e.g. Plutonium-238. DOE fissionable material
operations are performed by the various elements of the National Nuclear Security
Administration (NNSA), as well the offices of Environmental Management (EM),
Civilian Radioactive Waste (RW), and Nuclear Energy, Science and Technology (NE).

A good example of the utilization of AROBCAD technology in DOE program specific
applications was initiated in fiscal year 2003 for EM’s Office of Environment, Safety and
Health. Sensitivity/uncertainty studies will be performed for EM operations at Savannah




River Site (SRS), the Idaho National Engineering and Environmental Laboratory
(INEEL), and the Richland Operations Office (RL) to demonstrate capabilities for
improvements in determining safe margins of subcriticality, as well as increased
efficiencies in EM operations. The three studies will be performed collaboratively with
analytical specialists at the three sites. Concurrent effort will expedite the completion the
new Standardized Computer Analyses for Licensing Evaluation (SCALE) System 5.0, for
packaging and distribution to the nuclear criticality safety community. The combined
efforts will demonstrate the AROBCAD capabilities, make them generally available for
use in criticality safety evaluations, and provide the initial training to the user
community. Other potential program specific applications include the NE’s effort to
design and evaluate the new Generation-IV reactor and associated fuel-cycle concepts.

Other programs that could benefit from the utilization of AROBCAD analytical methods
include: 1) the evaluation of data uncertainties in the design of subcritical experiments; 2)
the importance of data uncertainties in Uranium-238/ weapons-grade Mixed Oxide
(MOX) disposition; 3) the validation of Uranium-233 applications in the intermediate
energy range, and, 4) the National Aeronautics and Space Administration’s (NASA) new
space reactor design program.

3. Analytical Methods Development and Code Maintenance

Program Element Description:

Since 1997, the NCSP methods (codes and processed data) have been utilized in a
redundant, corroborative manner, along with the technology provided by the other NCSP
work elements, to perform two primary functions:

1. Establish Critical Experiment Benchmarks (MCNP and VIM software along with
the International Criticality Safety Benchmark Evaluation Project (ICSBEP), Nuclear
Data, and Critical Experiments).

2. Perform Criticality Safety Analyses (SCALE/KENO, MCNP, and COG software
along with established ICSBEP Benchmarks, Validated Nuclear Data, and Critical
Experiments and with future utilization of AROBCAD Sensitivity/Uncertainty Methods).

Currently, the work under the Analytical Methods Development and Code Maintenance
NCSP Element includes seven ongoing subtasks:

1. Capability maintenance, training and user assistance and needed improvements
are performed on the SCALE/KENO software by ORNL (Lead-Lester Petrie).

2. Capability maintenance, training and user assistance and needed improvements
are performed on the MCNP code and related software by Los Alamos National
Laboratory (LANL), with associated management support (Lead-Bob Little).



3. Capability maintenance, training and user assistance and needed improvements
are performed on the VIM code and related software by Argonne National
Laboratory (ANL), with associated management support (Lead-Roger
Blomquist).

4. Capability maintenance, training and user assistance and needed improvements
are performed on the COG code and related software by Lawrence Livermore
National Laboratory (LLNL), with associated management support (Lead-Dave
Heinrichs).

5. Cross Section Processing Code support is performed at ORNL, LANL, LLNL
and ANL (Leads: ORNL-Maurice Greene, LANL-Bob MacFarlane, LLNL-Red
Cullen and ANL-Dick McKnight).

6. The Radiation Safety Information Computational Center (RSICC, Lead-
Hamilton Hunter) at ORNL performs the functions of collecting, packaging, and
disseminating the software (codes and data libraries).

7. As Contractor Project Manager, Mike Westfall, assisted by Bob Little, Dick
McKnight, Dave Heinrichs, and Hamilton Hunter, perform the functions of
planning, administration and reporting for this NCSP work element.

Preservation of Analvtical Methods Development and Code Maintenance Capability

This program element requires between 0.5 and 2 FTEs at each of the four laboratories to
perform the seven ongoing subtasks and maintain capability. In the time frame of FY
2004 through FY 2006, the following major code enhancements are scheduled:

ORNL: Additional continuous-energy kinematics in the CENTRM discrete-
ordinates transport code; implementation of continuous energy Monte
Carlo into the SCALE system; development of three-dimensional discrete
ordinates with variable irregular mesh and time and frequency-dependent
transport capabilities.

LANL: Implementation of automatic fission source generation and geometry
testing, ICSBEP spectral parameters, and advanced graphics into MCNP;
generation of new MCNP cross section libraries based on new evaluated
Nuclear Data File (ENDF)/B data; and demonstration of these new
capabilities on advanced super computers.

LLNL: Implementation and testing of ENDFB/VI (Release 8) cross-section data
in COG. Processing and testing of new nuclear data evaluations proposed
for incorporation into ENDF/B-VII (Release 0).



ANL:

Develop a graphical user interface for VIM and energy and temperature
interpolation capability of the data, and perform upgraded data processing

of VIM libraries.

Table 3-1: Analytical Methods Development and Code Maintenance Budget, Fiscal

Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
Subtask ($k) (Sk) (Sk) (Sk) (Sk)
1. SCALE/KENO Support 606 750 730 720 720
2. MCNP Support 447 550 520 520 520
3. VIM Support 343 420 430 410 410
4. COG Support 40 180 270 350 350
5. Cross Section Processing 300 300 300 300 300
Code Support

6. RSICC Support 240 240 280 280 280
7. Administration 60 60 70 70 70

TOTAL 2,036 2500 2,600 2,650 2,650

Analvtical Methods Development and Code Maintenance is a Key Element of the NCSP

This program element is an essential part of the criticality safety infrastructure because
the maintenance, user assistance, improvements, and continued support for these codes

enables calculations by criticality safety professionals that are necessary to conduct

criticality safety analyses that assure the safety of workers and the public.

Customers

The customers for these activities are all DOE fissionable material operations requiring
criticality safety analyses. Generally, these include all operations with more than 700
grams of fissile material, with the exception of those operations in which the aggregation
of this material into a critical mass can be shown to be impossible. Additionally, under
certain circumstances, criticality safety analyses are required for operations involving

fissionable but not fissile material, e.g. Plutonium-238. DOE fissionable material

operations are performed by the various elements of NNSA, as well the offices of EM,
RW, and NE.

A good example how this program element supports customers in the Field is the one
cited in the previous AROBCAD section of this Plan. Analytical Methods developed and
maintained as a part of this program element are complementary to AROBCAD as it is




applied to the ongoing program specific application that was initiated in Fiscal Year 2003
for EM’s Office of Environment, Safety and Health.

Other programs that could benefit from the utilization of Analytical Methods include: 1)
the evaluation of data uncertainties in the design of subcritical experiments; 2) the
importance of data uncertainties in Uranium-238/Mixed Oxide (MOX) disposition; 3) the
validation of Uranium-233 applications in the intermediate energy range, and, 4) NASA’s
new space reactor design program.

4. International Criticality Safety Benchmark Evaluation Project

Program Element Description:

The primary focus of the International Criticality Safety Benchmark Evaluation Project
(ICSBEP) is to: consolidate and preserve the information base that already exists in the
United States, identify areas where more data are needed, draw upon the resources of the
international criticality safety community to help fill identified needs, and identify
discrepancies between calculations and experiments. This program represents a
tremendous capability. It preserves a valuable national asset and provides the United
States with access to the global database of experimental benchmarks to validate
calculative methods that simulate the neutronic behavior of fissile systems.

Preservation of ICSBEP Capability:

The ICSBEP is a national, as well as an international effort that requires participation
from several different DOE Laboratories and Facilities. Base capability is maintained by
involving criticality safety experts from the INEEL, LANL, LLNL, ANL, ORNL, SRS
and Hanford as well as representatives from 14 other countries. The project is managed
through the INEEL and requires about 1 FTE for evaluation work at each of the above
named sites. Independent reviews, participation by the Russian Federation, spectra data
calculations, partial database support, project administration, graphic arts, and publication
are also provided primarily by the INEEL and / or INEEL subcontractors.

The ICSBEP has one major product: the annual publication of the “International
Handbook of Evaluated Criticality Safety Benchmark Experiments”. This Handbook has
been published annually (typically in September) since the first publication in 1995.
Approximately 20 to 25 new evaluations representing 200 to 300 configurations are
completed each year. The ICSBEP also collaborates with the Organization for Economic
Cooperation and Development - Nuclear Energy Agency (OECD-NEA) in the
production, improvement, and maintenance of a database and user interface, DICE,
which enables users to more easily identify data that fills their validation needs. DICE is
also updated and published annually with the Handbook.

The ICSBEP has only one intermediate product milestone: the annual Working Group
Meeting. This meeting is typically held in May or June of each year. Evaluations that
are scheduled for publication in September are reviewed and approved or deferred at this



meeting. (Special circumstances may warrant two meetings during one fiscal year.)

ICSBEP Budget

Over the next 5 years, for the funding depicted below, the ICSBEP will continue to
evaluate and compile (1) Critical Benchmark Data, (2) Criticality-Alarm/Shielding
Benchmark Data, (3) Subcritical Benchmark Data, and (4) Relevant Fundamental Physics
Measurements. Specific evaluations that are planned for the next 5 years by United
States participants are provided in Appendix D. The content and priority of the planned
evaluations may change frequently with the changing needs of the criticality safety
community. Special requests will also be made of foreign participants and the United
States will be expected to respond to special requests from foreign participants.

Table 4-1: ICSBEP Budget, Fiscal Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
Subtask ($k) (Sk) (k) ($k) ($k)
1. INEEL 760 850 875 900 900
2. Other Participants 1,000 1,050 1,125 1,200 1,200
TOTAL 1,760 1,900 2,000 2,100 2,100

The ICSBEP is a Key Part of the NCSP

The objectives of the ICSBEP are to systematically consolidate and preserve the
benchmark information base that already exists in the United States and expand it by
drawing upon the resources of the international criticality safety community. By meeting
these objectives, a large portion of the tedious and redundant research and processing of
critical experiment data is eliminated. The necessary step in criticality safety analyses of
validating computer codes with benchmark critical data is greatly streamlined, and
valuable criticality safety experimental data are preserved. The work of the ICSBEP
highlights gaps in data, retrieves lost data, and helps to identify limiting assumptions in
cross section processing and neutronics codes and deficiencies in nuclear data.

Coordination / integration with other NCSP program elements is accomplished by
including NCSP Program element Leaders (or their designate) from the Analytical
Methods Development and Code Maintenance, AROBCAD, Integral Experiments, and
Nuclear Data Program Elements as well as criticality safety practitioners at various DOE
facilities as members of the ICSBEP Working Group. Coordination / Integration also
takes place through the Nuclear Data Advisory Group. Electronic coordination resources
include the NCSP Web Site, maintained by LLNL and the ICSBEP Web Site
(http://icsbep.inel.gov/icsbep). Both sites are linked to one another.




Customers

The ICSBEP customer base includes criticality safety practitioners at DOE National
Laboratories, support facilities, and subcontractors; the United States Nuclear Regulatory
Commission (USNRC); U.S. Military (Army, Air Force, and Navy); Defense Threat
Reduction Agency; commercial fuel enrichment and fabrication facilities; utilities;
universities, and similar agencies in 56 different countries.

The work of the ICSBEP impacts all DOE Missions involving fissile material. Cost
savings in terms of time saved during required validation efforts for each fissile material
operation has been estimated to exceed a million dollars annually. Savings as a result of
international participation and contribution of data are of the order of several tens of
millions.

5. Nuclear Data

Program Element Description:

The Nuclear Data Program Element of the NCSP includes the measurement, evaluation
and testing of neutron cross-section data for nuclides of high importance to nuclear
criticality safety analyses. New measurements are performed at the Oak Ridge Electron
Linear Accelerator (ORELA) Facility. Evaluation and data testing are performed under
the auspices of the DOE-sponsored Cross Section Evaluation Working Group (CSEWG).
The low and intermediate energy (eV, keV) evaluations are performed at ORNL with the
SAMMY software. The high-energy evaluations (MeV) are performed primarily at
LANL with the GNASH software. Cross section processing methods are being
maintained and improved and the need for data-uncertainty covariance files has been
recognized.

During FY 2002 a new initiative was undertaken to coordinate nuclear data activities
better and establish a strong collaborative effort among all of our national resources in
this highly technical area. The objective is to solve the highest priority nuclear data
problems relevant to criticality safety in a timelier manner. Accordingly, the deputy
director of the National Nuclear Data Center at Brookhaven National Laboratory (BNL)
is being retained as an NCSP consultant and a Nuclear Data Advisory Group (NDAG)
was established. The NDAG meets twice a year and has made significant progress in
addressing its three-fold mission of identifying data needs, involving the other NCSP
work elements in addressing these needs, and shepherding each of the nuclear data tasks
to completion.

The Nuclear Data Program Element includes three subtasks:
1. ORNL - data measurement, evaluation, testing, evaluation method
development, covariance development, and CSEWG and international

interactions. As Contractor Project Manager, Mike Westfall (ORNL), assisted
by Luiz Leal (ORNL), Bob little (LANL) and Dick McKnight (ANL),
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perform the functions of planning, administration and reporting for this NCSP
Program Element. Coordinate the development of data uncertainties into
covariance matrices for the performance of S/U studies on program specific
applications.

2. LANL - evaluation, testing, evaluation method development, covariance
development, and CSEWG and international interactions. Coordinate the
development of data uncertainties into covariance matrices for the
performance of S/U studies on program specific applications.

3. LLNL - nuclear data processing using PREPRO and subsequent data testing.
Participate in CSEWG and IAEA/NDS activities.

4. ANL - testing, covariance development, and CSEWG and international
interactions. Coordinate the development of data uncertainties into covariance

matrices for the performance of S/U studies on program specific applications.

Preservation of Nuclear Data Capability

For the FY 2004 budget, staff level requirements for this work element are eight FTEs.
The six ORNL positions include two experimentalists, one nuclear model code specialist
and three evaluators. One FTE at LANL and one FTE at ANL are required for subtasks 2
and 3 and NDAG activities. The ORELA Material/Equipment budget includes
experimental costs ($80k-electricity, $100k-target samples & special equipment) and
$620 thousand to the ORNL Physics Division for ORELA administration and operation
(the DOE Office of Science adds ~$250k to maintain ORELA in an operational state to
support data acquisition).

In FY 2004 through FY 2006, there is a one to two FTE base program increase to bring in
and mentor young technologists in anticipation of NCSP staff retirements. Two post
doctoral positions have been established at ORNL to mentor nuclear modeling and data
evaluation roles. A new NCSP work element is being initiated in FY 2004 to develop a
stronger basis for neutron fission/capture theory. This will be a multi-Lab effort with ties
into the academic community. A graduate-study-level intern position is also being
developed in the area of data measurements with ORELA. In FY 2004, an effort will be
initiated to establish understudy positions for the operator/engineer/technician positions
on the ORELA staff. At LANL, a staff addition was made involving the lead Japanese
specialist in developing covariance files. In addition, substantial progress continues in re-
evaluating the high-energy reaction types (inelastic, elastic, fission, etc) in the uranium
isotopes. At ANL, two retirees who are internationally recognized experts in the fields of
resonance modeling and data evaluation are continuing to contribute to ANL NCSP
activities. Finally, Dick McKnight continues to serve as the NDAG Chairperson.

11



Table 5-1: Nuclear Data Budget, Fiscal Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
Subtask (Sk) (Sk) (Sk) (Sk) ($k)
1. ORNL 2,648 2.800 2.840 2,860 2,860
2. LANL 272 280 320 330 330
3. ANL 235 220 240 260 260
TOTAL 3,155 3,300 3,400 3,450 3,450

Nuclear Data are a Key Part of the NCSP

This program element is absolutely essential for the NCSP because it provides the
nuclear cross section data that are necessary input for the modeling codes used by all
criticality safety practitioners in performing criticality safety analyses.

Customers

In addition to the performance of criticality safety evaluations utilizing improved nuclear
data, the covariance files generated by this NCSP work element will be utilized in
AROBCAD sensitivity/uncertainty analyses. The customers for these activities are the
same as stated above in the AROBCAD and Analytical Methods Development and Code
Maintenance sections of this Plan.

A good example how this program element supports customers in the Field is the one
cited in the previous AROBCAD section of this Plan. Nuclear Data developed and
maintained as a part of this program element are complementary to all Analytical
Methods and AROBCAD as these tools are applied to the ongoing program specific
application that was initiated in fiscal year 2003 for EM’s Office of Environment, Safety
and Health.

Other programs that could benefit from the utilization of Analytical Methods include: 1)
the evaluation of data uncertainties in the design of sub critical experiments; 2) the
importance of data uncertainties in Uranium-238/Mixed Oxide (MOX) disposition; 3) the
validation of Uranium-233 applications in the intermediate energy range, and, 4) NASA’s
new space reactor design program.

6. Integral Experiments

Program Element Description

The Integral Experiments program element of the NCSP maintains a fundamental
capability for the DOE/NNSA to be able to perform critical measurements, and within the
limits of is resources, to address specific site needs on a prioritized basis. This program
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element also supports maintaining a fundamental nuclear materials handling capability by
providing support for the hands-on nuclear criticality safety training programs at the Los
Alamos Critical Experiments Facility (LACEF). In addition, and beyond the scope of the
NCSP, infrastructure maintained by the Integral Experiments program element also
supports specific program requirements in the stockpile stewardship program, emergency
response and counter terrorism program, and the non-proliferation and arms control
program.

Preservation of Integral Experiments Capability

Personnel, equipment, and facilities are the keys elements required to maintain this
capability. The NCSP program provides funding for approximately five full-time
personnel. The facilities and the nuclear material itself are the other essential elements at
LACEF. LACEF is the last operational general-purpose critical experiments facility in
the United States.

The philosophy of the NCSP is to maintain capability by doing meaningful work. For an
experiment to meet the definition of meaningful work, it either needs to be listed in LA-
UR-99-2083, or meet an emerging need. (LA-UR-99-2083 contains the results of
the1998 review of LA-12683, Forecast of Criticality Experiments and Experimental
Programs Needed to Support Nuclear Operations In The United States of America: 1994
- 1999, originally published in July, 1994). Although, the principal goal of the Integral
Experiments Program Element is to maintain capability, there are specific deliverables
associated with each proposed experiment. Appendix F lists the individual experiments
that are planned under the NCSP Integral Experiments Program Element for fiscal years
2004 through 2008. Appendix D lists the associated ICSBEP evaluation deliverables that
LANL is committing to provide.

In addition to the planned integral experiments, a collaborative effort between LANL and
ORNL to perform subcritical measurements continues. These subcritical measurements
will be performed at LACEF and will be evaluated and submitted to the ICSBEP.
Together with existing critical measurements, these subcritical measurements will help
solidify the methodology for making and evaluating these types of measurements and
will provide excellent data to the criticality safety community.

Table 6-1: Integral Experiments Budget, Fiscal Years 2004 — 2008

Subtask FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
(8k) ($k) ($k) ($k) (8k)
Integral Experiments 1372 1400 1450 1700 1800

Integral Experiments are a Key Part of the NCSP

Of primary importance to the NCSP is the ability to establish or estimate the calculative
bias in computer codes when performing criticality safety evaluations. This is essential
to effectively implement an appropriate level of conservatism in the safety controls and is
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one of the key requirements of American National Standards Institute (AN SI) / American
Nuclear Society (ANS) Standard 8.1.

By maintaining an operating critical experiments program, DOE is in a position to
respond quickly to site-specific questions as criticality safety branches into non-
traditional areas such as long-term geological waste storage and remediation of legacy
materials. The conduct of a credible Integral Experiments program, including the
publication of scientific results and benchmarks, is essential to maintain expertise and the
capability to properly address the nuclear criticality safety issues associated with the
conduct of current DOE programs.

The Integral Experiments Program Element of the NCSP interfaces at some level with all
of the NCSP program elements, but its primary contact is with the Criticality Safety
Training and ICSBEP groups. The Nuclear Data and Analytical Methods Development
and Code Maintenance groups work with the Experimental Needs Identification Working
Group, which is part of the Integral Experiments program element, to establish the basic
list of experimental needs and place some priority on the experiments to be performed.

Customers

The customers are the same as those listed in the AROBCAD section above, with a few
exceptions. The USNRC and certain agencies within the Department of Defense have
also submitted requests for experiments and criticality safety training. Also, NASA has
approached LACEF with a request for critical experiments designed to evaluate the cross
sections of certain exotic materials currently planned for use in space nuclear-electric
propulsion systems.

7. Information Preservation and Dissemination

Program Element Description

The Information Preservation and Dissemination Program Element of the NCSP was
established to preserve primary documentation supporting criticality safety and to make
this information available for the benefit of the technical community. There are two
major sub elements within this program element:

1. The Criticality Safety Information Resource Center (CSIRC), which is tasked
with collecting and preserving documents directly related to critical experiments
and criticality safety as well as generating new documents such as the revised
criticality accident report and the Heritage video series; and

2. The NCSP World Wide Web Internet site, which is the central focal point for
access to criticality safety information collected under the NCSP sub element, and
the gateway to a comprehensive set of hyperlinks to others sites containing
criticality safety information resources.

14



Preservation of Information Preservation and Dissemination Capability

The pace of some of CSIRC work has significant urgency. As the pioneers and original
experimenters dwindle in numbers and the memories of those remaining fade,
irrecoverable losses occur. Thus, the allocation of funds to support the review of
logbooks by original experimenters, where practical, and the videotaping of pioneers
recanting the historical evolution of what have become accepted practices and in many
cases regulatory norms will be given priority. This activity requires approximately one
half of a FTE per year and is centered at LANL. Specific ongoing activities include
videotaping of pioneers and original experimenters and editing/distributing the resultant
videotapes, indexing scanned logbooks and papers to allow for electronic searches,
scanning of Zero Power Physics Reactor (ZPPR) logbooks at ANL-West, and updating
various criticality safety information data bases maintained by the NCSP.

An important part of information preservation and dissemination is updating, correcting,
and maintaining criticality safety handbooks. Atlantic Richfield Hanford (ARH)-600, an
extensively used criticality safety handbook requires revision, correction, and reissue as
an electronic handbook. Detailed activities under this task include identification of
sections that need close review, correction of any inconsistencies, recalculation of
graphic presentation with validated analysis codes, and presentation of information in
electronic form for improved retrieval and presentation. Activities in FY 2004 will
encompass structuring the task, selection of validation tools, creation of the electronic
version framework and processing the most urgently needed test cases. Additional
needed revision of ARH-600 will continue during the out-years at a level commensurate
with available funds.

The primary goals of the NCSP Web Site are to (1) provide a forum where the
information concerning the NCSP and other information of interest to the criticality
safety community can be posted; (2) through hyper links to other related web sites, point
to original data sources to ensure accuracy and access to the latest versions; and (3)
provide training aids such as the NCSET Modules, basic reference information, and
several bibliographical and topical data bases to assist newcomers to the criticality safety
field. The NCSP web site utilizes the platform of a Sun Ultra 10 workstation with 10
Mb/s connection speed to Internet. The web site is equipped with security software to
protect against unauthorized intrusions. The server is physically located in a room with
double locked doors for access control.

Web site and data base maintenance activities require approximately one third of an FTE
and are centered at LLNL. The web site has the following features:

1. Links to all major nuclear criticality safety related web sites including, DOE
Orders, USNRC, ANS, Defense Nuclear Facilities Safety Board, and other
national laboratories;

2. General help for new criticality safety practitioners;

3. A discussion of computational methods and links to computer code centers;
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4. Two bibliographical references with literature search engine;

5. An interactive question and answer forum for the criticality safety community;

and

6. Training modules to assist criticality safety engineers

From time to time, new development work is planned to enhance the web site. Specific

improvements are formulated in response to the input from the users community and

implemented under the direction of the CSSG and the NCSP Manager. For the next five
years, the following activities are planned:

1. Enhance web site design to facilitate navigation utilizing a cascade menu design;

2. Setup Internet Mail Lists (i.e. Majordomo service) for NCSP management to send
out criticality safety related announcements;

3. Procure new web server hardware and software to replace existing old hardware
to prevent catastrophic failure;

4, Create online training with multi-media streaming capabilities; and

5. Provide dedicated searching capability of relevant DOE Orders and Standards

related to nuclear criticality safety.

Table 7-1: Information Preservation and Dissemination Budget, Fiscal Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
Sub element (Sk) ($k) (Sk) (Sk) (5k)
1. CSIRC 107" 90 90 90 90
2. Web Site 156 160 160 160 160
TOTAL 263 270 270 270 270

Note: (1) Includes $33k sent to ANL io complete scanning of ZPPR Logbooks.

Luformation Preservation and Dissemination Activities are a Key Part of the NCSP

Mining the stockpile of experimental data before it is lost is extremely important.
Recreation of many of these experiments in the current regulatory environment would be
cost prohibitive. The CSIRC activities have already preserved data that has been

documented as part of the ICSBEP and there is no reason to think that this will not

continue. At a cost of ~$300 thousand and up for a single critical experiment, it makes

sense to strive to make use of all existing data.

Regarding web site activities and maintenance of associated databases, it is important that
criticality safety information and data be distributed to the criticality safety community as

rapidly as possible. With user-friendly tools to access and search the Internet, a central
web site to coordinate information at numerous DOE criticality safety sites offers great

advantage in the dissemination of criticality safety information to a wide audience. The
NCSP web site is designed not to duplicate the information held at other sites, but only to
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present the reader with a structured set of links to those sites. This avoids duplication and
maintenance of superceded versions of documents, and leads the reader, whenever
possible, to the original source of the information. The web site also provides a central
clearinghouse for resources beneficial to criticality safety engineers who are new comers
to this field.

Customers

The customers are the same as those listed in the AROBCAD section, above.

8. Training and Qualification

Program Element Description

The Training Development and Qualification program element has two subtasks:

1. Continue to offer hands-on training courses at LANL as needed by DOE; and
2. Identify training needs and develop new resources in areas where no suitable
materials exist.

The goal of this program element is to maintain the technical capabilities of criticality
safety professionals and provide for the training and qualification of people entering the
criticality safety discipline from related scientific fields.

Preserving Training and Qualification Capability

As experienced criticality safety practitioners leave the field, there are fewer
opportunities for entry-level staff to participate in long-term mentor programs to gain
first-hand knowledge of practical criticality safety. Also, the number of experimental
facilities where criticality safety experts can gain first-hand knowledge about the
behavior of systems at or near the critical state has been drastically reduced. Both hands-
on and classroom training are essential to maintaining the level of expertise needed to
function as a criticality safety engineer. The Training Development and Qualification
program element of the NCSP addresses these requirements by:

1) providing hands-on training courses where students actively participate in
approach-to-critical experiments and see first-hand the effects of material
interactions on the reactivity of various configurations;

2) identifying training resources, promoting the development of new training
materials to supplement existing curricula and working with other
organizations to quickly respond to training needs as new programs apply
criticality safety to areas requiring new information.
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Trainine and Qualification Budget and Cost Recovery

The funding for hands-on training at Los Alamos represents a subsidy for a base level of
courses consisting of 4 Three-Day Courses, 1 Five-Day Basic Course, and 1 Five-Day
Advanced Course. Partial cost recovery is achieved through collection of tuition from
each student ($600 for a three-day course and $1000 for a five-day course). Although
needs are currently projected to be flat, additional courses can be added in the out-years
to accommodate additional needs should they arise.

In the area of training development, Nuclear Criticality Safety Engineer Training

(NCSET) modules will continue to be developed at a rate of one to two modules per year
based on needs expressed by the criticality safety community. In FY 2004 the potential

for development of a criticality safety simulator will be addressed, starting with an

evaluation of past simulator work and development of an appropriate work scope for a
new-generation criticality safety simulator.

Table 8-1: Training and Qualification Budget, Fiscal Years 2004 — 2008

FY 2004 | FY 2005 | FY 2006 | FY 2007 | FY 2008
Subtask (8k) (Sk) (Sk) (Sk) ($k)
1. Hands-on Training at LANL 175 180 180 180 180
2. Training Development 50 50 50 50 50
TOTAL 225 230 230 230 230

Training and Qualification Activities are a Key Part of the NCSP

The benefits to the DOE from having comprehensive criticality safety programs with
well-trained staff members are significant. One benefit is an immediate increase in the
efficiency of operations involving fissile materials. When doing evaluations to support
the handling, storage and transportation of fissile materials, a well-trained staff will know
the proper analysis techniques to use for a given situation. By learning that a thorough

understanding of operations is necessary, and how to properly interface with the

operations staff, criticality safety evaluations of those operations can support efficiency
as well as safety. Above all, the proper training will instill the correct philosophy of
criticality safety that will allow the practitioner to know what factors are important to
criticality safety and how to develop the proper controls without being overly
conservative to the point of restricting operations with no added safety benefits.

Customers

The products of this element are the hands-on courses offered at LANL, and the NCSET

training modules that are made available on the NCSP web site. Customers for the

products of the Training and Qualification element of the NCSP are all persons who
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manage criticality safety programs or facilities with fissile material operations and all
persons whose job functions include criticality safety responsibilities, including criticality
safety engineers and criticality safety officers.

9. Criticality Safety Support Group Activities

The Criticality Safety Support Group (CSSG) is comprised of recognized criticality
safety experts from DOE offices and contractor organizations (see Appendix A for CSSG
members). The primary function of the CSSG is to provide operational and technical
expertise to the Nuclear Criticality Safety Program Manager, who has the responsibility
for the implementation and execution of the coherent, efficient criticality safety program
that is responsive to the criticality safety needs of DOE missions. The CSSG is also
tasked to provide, to the NCSP manager, technical reviews of orders, standards, rules and
guides issued by DOE related to criticality safety. In its support role, the CSSG also
responds to requests from the NCSP Manager for information, reviews and evaluations of
criticality safety issues throughout the complex. As a nationally recognized expert group,
the CSSG has extended its role to helping DOE with technical reviews of criticality
safety documents and issues. These reviews will generally be limited to high-level issues
that have the potential to impact multiple DOE sites. These activities are coordinated
through the NCSP manager, and are funded by the organizations requesting the reviews.
Another important activity that the CSSG is pursuing is a strategy for assuring criticality
safety infrastructural critical skill needs are being met. In FY 2003, the CSSG submitted
two proposals to the NA-11 Critical Skills program for consideration and will continue to
submit such proposals in the future. Finally, the CSSG continues to provide important
input for the annual report to the Defense Nuclear Facilities Safety Board on NCSP
activities and effectiveness.

10.  Program Specific Applications

Integral Experiments

The weapons program at LANL uses Godiva about 10 times per year and pay as they go.
This involves measuring emissions and developing radiochemistry techniques. This will
probably continue this year for a total of about $200k. The weapons program also plans
to fund some experiments on Comet this year. Details are classified. NASA is interested
in some benchmark experiments for their proposed space reactor to power the Jupiter Icy
Moons Orbiter. If this is supported, it could provide as much as $400k. The USNRC has
expressed interest in conducting critical experiments with the MOX fuel rods. However,
to date, no firm commitment exists.

ICSBEP

Program specific application is typically merged with the annual ICSBEP Working
Group Meeting or publication schedule. When necessary, extra effort is made to advance
program specific application through the independent review process and make the
unofficial information available to the customer prior to formal publication. This
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information is subject to revision after the international review and approval process is
completed. The following activities have been proposed and will be accomplished if the
additional funding, delineated below, is provided:

1. A collaborative effort between LANL and LLNL has been proposed to evaluate the
LLNL pulsed sphere experiments. This work is also funded by NNSA. The first
evaluation is scheduled to be completed by FY 2004 and others will be completed over
the next several years. Re-evaluation of these measurements will provide data that are
needed for code and neutron validation.

2. ICSBEP participation of scientists from up to 5 weapons related institutes in the
Russian Federation has been proposed to NNSA’s office of Nuclear Non-Proliferation
(NN) at a cost of $300 thousand per year. Scientists from the Russian Federation joined
the ICSBEP in 1994 and are the second largest contributor; however the level of their
participation has declined significantly since 1997 because of lack of funding. Inclusion
of these scientists in the ICSBEP naturally supports the DOE Office of Nuclear
Nonproliferation mission in that it provides meaningful safety related work for former
weapons scientists from Russia and Kazakhstan. In addition, DOE receives high quality
criticality safety related data and the expertise developed in the Russian Federation.

3. Continued analysis of existing data on Light Water Breeder Reactor (LWBR) Cores
with 2*U and thorium has been proposed by INEEL. This work is important because
there are significant amounts of thorium in the 2317 fuels stored at the INEEL, however,
there are very little >**U and thorium data available. Completion of this work is
contingent upon EM funding.

AROBCAD

The potential exists for significant customer benefits from additional funding. The
following tasks with their associated deliverables have been funded by the Office of
Environmental Management (EM-5):

1. Delivery of a prototypical SCALE sequence with uncertainty analysis capability
using the Generalized Linear Least Squares Method (GLLSM): Completed
August 2004; $150k.

2. Training on AROBCAD tools for the SRS, the INEEL, and the Hanford criticality
safety operational groups: Scheduled to be completed by June 2004; $125k.

3. Three SRS, INEEL and Hanford AROBCAD studies (guidance, training, and
sample cases) to be interactively defined & developed during FY 2003 and FY
2004; $50k/study x 3 studies = $150k.

In addition to the support from EM, a NASA effort to utilize the AROBCAD tools in
evaluating methods and nuclear data for establishing the criticality safety aspects of space
nuclear power reactor concepts was initiated in FY 2003 at a funding level of $225k. The
follow-on work in FY 2004 will involve the qualification of these tools, including the
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design of pertinent critical experiments. This work is being performed as a cooperative
effort between NASA and DOE.

Analvtical Methods Development and Code Maintenance

The potential exists for significant customer benefits from modest levels of supplemental
funding. The following tasks with their associated deliverables were funded by EM-5
beginning in June, 2003:

1. Release of SCALE 5.0: Scheduled for release in January, 2004; $300 k.
Completion of the production version of AMPX and preparation of the AMPX/
Evaluated Nuclear Data File, ENDF/B-VI Reference Library in FY 2004. A
subtask involves modifying the PUFF covariance-file software for consistency
with current formats on cross-section uncertainties.($150 k).

Nuclear Data

An additional $300k from EM-5 has been provided to fund the development of
covariance files for nuclides of high importance in EM fissionable material operations.
This effort will be made on an incremental basis with recommendations made by the
NDAG after reviewing results of special studies on EM applications. The initial effort
addresses the isotopes of gadolinium.
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Appendix A

Points of Contact for the Seven Technical NCSP Elements and CSSG Members

NCSP Program Element Points of Contact

AROBCAD

Contractor Project Manager:

Calvin Hopper

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831-6370
Telephone:  865-576-8617
Facsimile: 865-576-3513

E-Mail: hoppercm(@lornl.goyv

Analytical Methods Development and Code Maintenance

Contractor Project Manager:

ICSBEP

DOE-ID Program Monitor:

Contractor Project Manager:

R. Michael Westfall

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831-6370
Telephone:  865-574-5267
Facsimile: 865-574-3527
E-Mail: rwe@ornl.gov

Adolf Garcia

United States Department of Energy
Idaho Operations Office

Idaho Falis, ID 83401-1226
Telephone:  208-526-4420
Facsimile: 208-526-7245
E-Mail: garciaas@id.doe.gov

J. Blair Briggs

Idaho National Engineering & Environmental Laboratory
2525 N. Fremont

P. O. Box 1625

Idaho Falls, ID 83415-3860

Telephone:  208-526-7628

Facsimile: 208-526-2930

E-Mail: bbb@inel.gov
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Nuclear Data

Contractor Project Manager:

Integral Experiments

Contractor Project Manager:

R. Michael Westfall

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831-6370
Telephone:  865-574-5267
Facsimile: 865-574-3527

E-Mail: rwe@ornl.gov

Charlene Cappiello

Los Alamos National Laboratory
P.O. Box 1663, MS J562

Los Alamos, New Mexico 87545
Telephone:  505-667-7724
Facsimile: 505-665-1758
E-Mail: ccappiello@lanl.gov

Information Preservation and Dissemination

Contractor Project Managers:

CSIRC

Tom McLaughlin

Los Alamos National Laboratory
P.O. Box 1663, MS F691

Los Alamos, NM 87545
Telephone:  505-667-7628
Facsimile: 505-665-4970

E-Mail: tpm(@lanl.goy
Web Site
Song Huang

Lawrence Livermore National Laboratory
Mail Stop L-128

7000 East Ave, Livermore, CA
94550-9234

Telephone: 925-422-6516

Facsimile: 925-423-8204

E-Mail: huang3@.linl.gov
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Training and Qualification

Contractor Project Managers:

Federal Qualification Program
Manager

Hands-On Training

Tom McLaughlin

Los Alamos National Laboratory
P.O. Box 1663, MS F691

Los Alamos, NM 87545
Telephone:  505-667-7628
Facsimile: 505-665-4970
E-Mail: tpm{@lanl.gov

Training Development

Jim Morman

Argonne National Laboratory
9700 S. Cass Ave.

Argonne, IL 60439
Telephone:  630-252-6076
Facsimile: 630-252-4500

E-Mail: jamorman(@anl.gov

Dr. Jerry McKamy

U.S. Department of Energy
EH-24/270CC/Rm5142

1000 Independence Ave., SW
Washington, DC 20585
Telephone: 301-903-8031
Facsimile: 301-903-4120

E-Mail: jerry.mckamy(@eh.doe.gov

CSSG Members

NAME PHONE E-MAIL ADDRESS
Adolf S. Garcia 208-526-4420 parciaas(@id.doe.gov
Richard E. Anderson 505-667-6912 randerson(@nis6.lanl.gov
Calvin M. Hopper 423-576-8617 hoppercm(@ornl.gov

Jerry McKamy 301-903-8031 jerry.mckamyv(@eh.doe.gov
Thomas P. McLaughlin 505-667-7628 tpm(@lanl.gov
James A. Morman 630-252-6076 jamorman(@anl.gov
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Thomas A. Reilly
Robert M. Westfall
Robert E. Wilson
Hans Toffer

Ivon Fergus

803-952-3562

423-574-5267

303-966-9681

509-376-5230

301-903-6364
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Appendix B

Work Authorization Statements for Nuclear Criticality Safety Program Funding for
Execution Year (FY 2004) Provided to NA-11 Budget Office in September 2003.

Tasks: Nuclear Data, Analytical Methods Development and Code Maintenance,
Applicable Ranges of Bounding Curves and Data, and Criticality Safety
Support Group
Oak Ridge National Laboratory (ORNL): $4,360k

Funds are provided to ORNL to conduct Criticality Safety related nuclear data
acquisition, evaluation, testing, and publication; to maintain Criticality Safety Codes and
RSICC; and to conduct the Applicable Ranges of Bounding Curves and Data
(AROBCAD) Program, in accordance with the schedule and milestones set forth in the
Nuclear Criticality Safety Program Five-Year Plan, dated September 2002, or as directed
by the Nuclear Criticality Safety Program Manager. Funds are also provided to ORNL
for CSSG technical support to the NCSP Manager regarding planning and execution of
the DOE Nuclear Criticality Safety Program (NCSP). With approval of the NCSP
Manager, the CSSG may also provide technical assistance to other DOE and DOE
Contractor organizations. Provide quarterly reports at the end of each fiscal calendar
quarter on the status of all tasks to the Nuclear Criticality Safety Program Manager.

ORNL POC: Mike Westfall (865-574-5267) and Calvin Hopper (865-576-8617)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: International Criticality Safety Benchmark Evaluation Project
Idaho National Engineering and Environmental Laboratory (INEEL): $1,760k

Funds are provided to the INEEL to conduct the International Criticality Safety
Benchmark Evaluation Project (ICSBEP) as delineated in the Nuclear Criticality Safety
Program Five-Year Plan, dated September 2002, or as directed by the Nuclear Criticality
Safety Program Manager. Provide quarterly reports at the end of each fiscal calendar
quarter on ICSBEP activities to the Nuclear Criticality Safety Program Manager.

INEEL POC: Blair Briggs (208-526-7628)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Integral Experiments, Hands-On Training, Criticality Safety Information
Resource Center, Analytical Methods Development and Code Maintenance,
and Nuclear Data Support
Los Alamos National Laboratory (LANL): $2,450k
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Conduct nuclear criticality integral experiments, hands-on criticality safety training,
Criticality Safety Information Resource Center activities, MCNP support, and Nuclear
Data support as delineated in the Nuclear Criticality Safety Program Five-Year Plan,
dated September 2002, or as directed by the Nuclear Criticality Safety Program Manager.
Re-validate experiment priorities based on input from the criticality safety community
and publish an updated Nuclear Criticality Experiments Priority list in July 2004.
Provide quarterly reports at the end of each fiscal calendar quarter on the status of all
tasks to the Nuclear Criticality Safety Program Manager.

LANL POC: Steve Clement (505-665-3129), Tom McLaughlin (505-667-7628), and
Robert Little (505-665-3487)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Analytical Methods Development and Code Maintenance, Nuclear Data
Support, Training Development, Preservation of Argonne National
Laboratory (West) Zero Power Reactor critical experiments documentation,
and Criticality Safety Support Group Support
Argonne National Laboratory (ANL): $810k

Funds are provided to ANL to continue VIM support and Nuclear Data support as
delineated in the Nuclear Criticality Safety Program (NCSP) Five-Year Plan, dated
September 2002, or as directed by the Nuclear Criticality Safety Program Manager.
Funds are also provided to continue development of Nuclear Criticality Safety Engineer
Training materials and continue the criticality safety simulator scoping study; to continue
preservation, in electronic form, documents describing numerous critical experiments
from past programs that are useful to the criticality safety community as benchmark
experiments. Electronic copies of scanned documents should be forwarded to Tom
McLaughlin, Criticality Safety Information Resource Center, Los Alamos National
Laboratory. Funds are also provided for Criticality Safety Support Group (CSSG)
technical support to the NCSP Manager regarding planning and execution of the NCSP.
With approval of the NCSP Manager, the CSSG may also provide technical assistance to
other DOE and DOE Contractor organizations. Provide quarterly reports at the end of
each fiscal calendar quarter on the status of all tasks to the Nuclear Criticality Safety
Program Manager.

ANL POC:  Richard McKnight (630-252-6088) and Jim Morman (630-252-6076)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Nuclear Criticality Safety Web Site, COG Maintenance, and Updating of the
Hanford Database
Lawrence Livermore National Laboratory (LLNL): $285k

Funds are provided to LLNL to maintain the DOE Nuclear Criticality Safety Web Site; to
maintain COG; and to update the Hanford Database as delineated in the Nuclear
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Criticality Safety Program Five-Year Plan, dated July 2002, or as directed by the Nuclear
Criticality Safety Program Manager. Provide quarterly reports at the end of each fiscal
calendar quarter on the status of all tasks to the Nuclear Criticality Safety Program
Manager.

Task: Criticality Safety Support Group (CSSG) support
Westinghouse Safety Management Solutions (WSMS): $25k

Funds are provided to WSMS for CSSG technical support to the NCSP Manager
regarding planning and execution of the DOE Nuclear Criticality Safety Program
(NCSP). With approval of the NCSP Manager, the CSSG may also provide technical
assistance to other DOE and DOE Contractor organizations.

- WSMS POC: Tom Reilly (803-952-3562)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Criticality Safety Support Group (CSSG) support
Fluor Hanford: $25k

Funds are provided to Fluor Hanford for CSSG technical support to the NCSP Manager
regarding planning and execution of the DOE Nuclear Criticality Safety Program
(NCSP). With approval of the NCSP Manager, the CSSG may also provide technical
assistance to other DOE and DOE Contractor organizations.

Fluor Hanford POC: Hans Toffer (509-376-5230)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Criticality Safety Support Group (CSSG) support
Brookhaven National Laboratory (BNL): $85k

Funds are provided to BNL for technical consultation to the CSSG regarding all aspects
of nuclear data relevant to criticality safety. Support will include shepherding new data
evaluations through the Cross Section Evaluation Working Group process and subsequent
publication of these data in the United States Evaluated Nuclear Data File.

BNL POC:  Charles Dunford (631-344-2804)
DOE POC: Mike Thompson, NNSA (301-903-5648)
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Work Authorization Statements for Nuclear Criticality Safetv Program Funding for
Execution Year (FY 2004) Provided to NA-11 Budget Office in October 2003.

Tasks: Neutron Fission / Capture Theory Development
Oak Ridge National Laboratory (ORNL): $90k

Funds are provided to ORNL to support a research professor to develop nuclear theory
for ORELA measurements for the Joint Institute for Heavy Ion Reactions in accordance
with the schedule and milestones set forth in the Nuclear Criticality Safety Program Five-
Year Plan, dated October 2003, or as directed by the Nuclear Criticality Safety Program
Manager. Provide quarterly reports at the end of each fiscal calendar quarter on the status
of all tasks to the Nuclear Criticality Safety Program Manager.

ORNL POC: Mike Westfall (865-574-5267)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Analytical Methods Development and Code Maintenance
Los Alamos National Laboratory (LANL): -$30k

Funds are withdrawn because the universal graphical user interface workshop has been
deferred to the out-years.

LANL POC: Robert Little (505-665-3487)
DOE POC:  Mike Thompson, NNSA (301-903-5648)

Task: Analytical Methods Development and Code Maintenance
Argonne National Laboratory (ANL): -$30k

Funds are withdrawn because the universal graphical user interface workshop has been
deferred to the out-years.

ANL POC: Richard McKnight (630-252-6088)
DOEPOC: Mike Thompson, NNSA (301-903-5648)
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Task: COG Maintenance, Updating the Hanford Database, and Universal
Graphical User Interface Workshop
Lawrence Livermore National Laboratory (LLNL): -120$k

Funds are withdrawn because the universal graphical user interface workshop and COG
maintenance have been deferred to the out-years. Also, funding for updating the Hanford
Data Base is being sent directly to Hanford.

LLNL POC: Song Huang (925-422-6516)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Criticality Safety Support Group (CSSG) support
Westinghouse Safety Management Solutions (WSMS): $25k

Funds are provided to WSMS for CSSG technical support to the NCSP Manager
regarding planning and execution of the DOE Nuclear Criticality Safety Program
(NCSP). With approval of the NCSP Manager, the CSSG may also provide technical
assistance to other DOE and DOE Contractor organizations.

WSMS POC: Tom Reilly (803-952-3562)
DOE POC: Mike Thompson, NNSA (301-903-5648)

Task: Updating the Hanford Database, Updating ARH-600, and Criticality Safety
Support

Group (CSSG) support

Fluor Hanford: $115k

Funds are provided to Fluor Hanford for updating the Hanford Data Base and ARH-600,
and providing CSSG technical support to the NCSP Manager regarding planning and
execution of the DOE Nuclear Criticality Safety Program (NCSP). With approval of the
NCSP Manager, the CSSG may also provide technical assistance to other DOE and DOE
Contractor organizations.

Fluor Hanford POC: Hans Toffer (509-376-5230)
DOE POC: Mike Thompson, NNSA (301-903-5648)
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Appendix C
Summary of Cost Recovery Activities

This section remains a work in progress. Aside from tuition charged for students who
attend the hands-on training at Los Alamos, and funded program specific applications as
described in Section 10, above, there is general agreement among CSSG and NCSP Task
Managers that few additional cost recovery opportunities exist. However, some areas are
still being evaluated. For example, the CSSG is developing policy for setting reasonable -
rates for time they spend reviewing and rendering opinions on issues of interest to DOE
Field customers.

For the record, Los Alamos hands-on training tuition collection (at a rate of

$200/day/student) should bring in anywhere from $55,000 to $65,000 in FY 2004
depending on enrollment.
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Appendix D

International Criticality Safety Benchmark Evaluation Project Planned

Benchmarks
ICSBEP FIVE-YEAR PLAN
ARGONNE NATIONAL LABORATORY
IDENTIFIER DRAFT TITLE

FY-2004

HEU-COMP-FAST-005

ZPPR-20 Phase C: Space Reactor Mockup with Water Immersion Simulation

HEU-COMP-FAST-006

ZPPR-20 Phase E: Space Reactor Mockup with Earth Burial Simulation

HEU-MET-FAST-070

ZPR-9 Assemblies 7, 8 and 9: HEU (93% “°U) Cylindrical Cores with
Tungsten, Aluminum, and Al Oxide Diluent with a Dense Aluminum Reflector

IEU-COMP-FAST-001

ZPR-6 Assembly 6A: A Large, Clean, Cylindrical UO, Core with Sodium
Cooling Surrounded by a Depleted Uranium Reflector

IEU-MET-FAST-011

ZPR6-1 All Aluminum - 14% Enriched

IEU-MET-FAST-013

ZPR-9 Assembly 1: A Clean Cylindrical U (11% ~°U) Metal Fuel Core with a
Dense Aluminum Reflector

FY-2005

HEU-COMP-FAST-004

ZPR-3 Assembly 14: A Clean HEU (93% U ) Carbide Core Reflected by

IEU-MET-FAST-015

Depleted Uranium ]
ZPR-3 Assembly 6F: A Clean Cylindrical Core with a *U-t0-""U Ratio of 1,
Reflected by Depleted Uranium

MIX-COMP-FAST-002

ZPR-9 Assembly 29: Normal and Flooded Configurations of Mixed (Pu/U)-
fueled GCFR Assembly

FY-2006

PU-COMP-FAST-003

ZPR-9 Assembly 31: The Plutonium Carbide Benchmark Assembly Reflected
by Depleted Uranium

IEU-COMP-FAST-003

ZPR-6 Assembly 5: A Large, Clean, Cylindrical Uranium Carbide Benchmark
Assembly Reflected by Depleted Uranium

IEU-COMP-FAST-004

ZPR-3 Assembly 12: A Large, Clean, Cylindrical Uranium (21% *U)Carbide
Bench'mark Assembly Reflected by Depleted Uranium

FY-2007

PU-COMP-FAST-004

ZPR-3 Assembly 48: A Clean Cylindrical Pu Carbide Core, Reflected by
Depleted Uranium

IEU-COMP-FAST-005

ZPR-3 Assembly 11: A Large, Clean, Cylindrical Uranium (12% V)
Carbide Benchmark Assembly Reflected by Depleted Uranium

IEU-COMP-FAST-006

ZPR-3 Assembly 25:A Large, Clean, Cylindrical Uranium (9% “°U) Carbide
Benchmark Assembly Reflected by Depleted Uranium

FY-2008

To Be Determined
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ICSBEP FIVE-YEAR PLAN

FLOUR HANFORD / PNNL
IDENTIFIER DRAFT TITLE
FY-2004
SUB-LEU-MET-THERM-001 |[Subcritical Spent Fuel for LEU Metal Tubular Fuel
FY-2005

LEU-COMP-THERM-072

Max k., for UO; in Water for 1.0 */o 2*U Enrichment

LEU-COMP-THERM-073

Max k., for UNH for 2.1 */o *°U Enrichment

SUB-LEU-MET-THERM-002

Subcritical 2.1 ¥/o Enriched Uranium Rods in Water Intermixed with Cd

SUB-MIX-COMP-THERM-001

Subcritical Waste Drums Measurements

FY-2006

LEU-COMP-THERM-074

Max k., for UF, Paraffin for 2.0 /o 2*U Enrichment

SUB-LEU-MET-THERM-003

Subcritical LEU Metal Rods in Water for 3.0 w/o *°U Enrichment

SUB-LEU-MET-THERM-004

Subcritical LEU Metal Tubes in Water with 1.25 /o “°U Enrichment

SUB-LEU-MET-THERM-005

Subcritical LEU Metal Tubes in Water with 0.95 w/o ~°U Enrichment

HEU-MET-THERM-023

Uranium, Chromium, Water Mixtures - Measurements Needed

HEU-MET-THERM-024

Uranium, Cerium, Water Mixtures - Measurements Needed

FY-2007

PU-MET-THERM-005

PRTR Plutonium Rods in Water

LEU-MET-THERM-010

PCTR Experiments -- Graphite Moderated 2.1 w/o Enriched LEU with Li
Targets

SUB-LEU-MET-THERM-006

Subcritical LEU Metal Tube-Rod in Water

MIX-COMP-THERM-017

FFTF Fuel Criticals in Water

MIX-COMP-FAST-004

FFTF Fuel Approach to Critical in Liquid Na Critical

FY-2008

PU-COMP-THERM-003

PCTR Graphite Moderated Pu-Al Fuel Rods

PU-MET-THERM-006

PRTR Pu Rods in Water and PuO; / MgQO

LEU-MET-THERM-011

HCTLTR Experiments

LEU-MET-THERM-012

PCTR Experiments with Graphite and LEU

HEU-COMP-THERM-020

Uranium Carbide Experiments

FY-2009

SUB-LEU-MET-THERM-007

Subcritical 1.44 w/o Enriched LEU Tubes in Water

MIX-COMP-FAST-005

FFTF Core Demonstration Experiment

LEU-MET-THERM-013

Graphite Moderated, Air-Cooled 305 Test Pile

LEU-MET-THERM-014

PCTR U-Th Supercells in Graphite Moderator
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ICSBEP FIVE-YEAR PLAN

IDAHO NATIONAL ENGINEERING AND ENVIONMENTAL LABORATORY

IDENTIFIER

DRAFT TITLE

FY-2004

HEU-SOL-THERM-026

Aqueous Solutions of U Poisoned With Raschig Rings

HEU-SOL-THERM-049

Highly Enriched Uranyl Nitrate Solution Containing Soluble Cadmium

LEU-COMP-THERM-056

Critical Experiments with BORAX-V Boiling Fuel Assemblies

U233-COMP-THERM-002

LWBR *’UQ,-ThO, Detailed Cell Experiments -- Work For Others

MIX-SOL-THERM-007

U + Pu Nitrate Solution Containing Gadolinium

FY-2005

HEU-COMP-THERM-019

Critical Experiments with BORAX-V Superheater Fuel Assemblies

HEU-MET-THERM-022

Advance Test Reactor — Water Moderated High Enriched Uranium Metal
Serpentine Core of Plate-Type Fuel Assemblies Reflected by Beryllium

IEU-COMP-THERM-006

Critical Experiments with BORAX-V Boiling and Superheater Fuel Assemblies

U233-COMP-THERM-003

LWBR #*U0,-ThO, BMU Experiments -- Work For Others

FY-2006

PU-MET-FAST-042

Plutonium Hemishells in Oil - Part 11

PU-MET-FAST-043

Plutonium Hemishells in Oil - Part 111

MIX-SOL-THERM-008

U + Pu Nitrate Solution in a Raschig-ring-filled Tank

MIX-MISC-THERM-005

UO; + PuO, Fuel Pins in U + Pu Nitrate Solution Containing Boron and
Gadolinium

FY-2007

IEU-COMP-THERM-007

Power Burst Facility — Water Moderated 18.5% Enriched Uranium Ternary
Oxide Fuel Pin Lattice

Others To Be Determined

FY-2008

LEU-COMP-THERM-071

Loss of Fluid Test Reactor — Water Moderated Array of 4% Enriched Uranium
PWR Fuel Assemblies

Others To Be Determined
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ICSBEP FIVE-YEAR PLAN

LOS ALAMOS NATIONAL LABORATORY

IDENTIFIER

DRAFT TITLE

FY-2004

HEU-MET-INTER-011

SM1, Special Moderator HEU/Graphite

HEU-MET-FAST-063 Critical Experiments Performed using HEU Plates Reflected by LI-6D and LID
HEU-MET-FAST-072 Z005/Z006 ZEUS (HEU) Intermediate Energy Spectrum with Iron (Fe)
HEU-MET-THERM-012 P009, Planet Waste Matrix HEU/Al/Poly (2x2 array)

HEU-MET-THERM-015

P007/P008, Planet Waste Matrix HEU-Fe (2x2 array) 15-mil thick iron plates

SUB-SPEC-MET-FAST-001

|SUB2, Bare and Cu-reflected Np-237 Spheres

FY-2005

SPEC-MET-FAST-009

NP001/NP002 Neptunium/HEU Critical (natural uranium reflected)

HEU-MET-INTER-010

Z007/Z008 ZEUS (HEU) Intermediate Energy Spectrum with Aluminum (Al)

SPEC-MET-FAST-014

NP007, Neptunium/HEU Reflected with Steel

HEU-MET-THERM-017

P012, Waste Matrices HEU / Ca / Poly

HEU-MET-THERM-018

P015, Waste Matrices HEU / Concrete / Poly

MIX-MET-FAST-013

P011, Bare Pu() / HEU

FY-2006

HEU-MET-INTER-012

SM2 Special Moderator HEU/D,0O

HEU-MET-INTER-009

ZEUS (HEU) Intermediate Energy Spectrum with Ni-Cr-Mo-Gd Alloy

PU-MET-FAST-038

BRP Ball Experiments Pu/Be

HEU-MET-THERM-019

PO13, Waste Matrices HEU / Zr / Poly (1x1)

SPEC-MET-FAST-010

NP003, Neptunium/HEU/Be Reflected

FY-2007

PU-MET-INTER-003

SM4/SM6, Pu Reflected with Graphite and Beryllium

HEU-MET-INTER-013

7013/Z014, ZEUS (HEU) Intermediate Energy Spectrum with SiO,

HEU-MET-INTER-014

SM3, HEU Reflected by Beryllium

HEU-MET-THERM-020

P016, HEU / Concrete / Poly (2x2)

HEU-MET-THERM-021

P017/P018, HEU / AL,O, / Poly (1x1 and 2x2)

SPEC-MET-FAST-011

NP004, Neptunium/HEU Reflected with Poly

FY-2008

PU-MET-INTER-004

SMS, Pu Reflected with D,O

MIX-MET-FAST-014

P019, Pu(5) /HEU

SPEC-MET-FAST-012

NP006, Neptunium Reflected with Tungsten

PU-MET-THERM-002

P022, Pu/Si/Poly (2x2)

PU-MET-THERM-003

P023, Pu/ Al/Poly

SPEC-MET-FAST-013

NP005, Neptunium/HEU Reflected with Beryllium

FY-2009

PU-MET-THERM-004

P024 / P025, Pu/ MnO / Poly (1x1 and 2x2)

Others May Include the Following Existing Experiments

SPEC-MET-FAST-005

Replacement Measurements Performed with Am-241

SPEC-MET-FAST-006

Replacement Measurements Performed with Am-243
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ICSBEP FIVE-YEAR PLAN

LAWRENCE LIVERMORE NATIONAL LABORATORY

IDENTIFIER

DRAFT TITLE

FY-2004

PU-SOL-THERM-019
(Joint IRSN/LINL)

Proserpine Experiments: Part I. Aqueous Plutonium Solutions Reflected by
Beryllium Oxide and Graphite

HEU-MET-FAST-057

Lead Reflected Oy Systems (Mark Lee)

HEU-MET-FAST-059

SPADE Experiments: Part [. BeO Moderated Oy (“Clean” Configurations)

[Neutron-Time-of-Flight

LLNL Pulsed Spheres: Part I. Plutonium (Luisa Hansen)

TBD

Nimbus: Part II. *Requires help with declassification of original materials.

FY-2005

HEU-SOL-THERM-046
(Joint IRSN/LLNL)

Proserpine Experiments: Part II. Aqueous Uranium Solutions Reflected by
Beryllium Oxide and Graphite

HEU-MET-FAST-059 Rev 1

SPADE Experiments: Part II. BeO Moderated Oy with Interstitial Materials

Neutron-Time-of-Flight

LLNL Pulsed Spheres: Part lI. Beryllium.

Note: If Proserpine goes well it may be possible to move some of the IEU
evaluations forward.

FY-2006

[Neutron-Time-of-Flight

LLNL Pulsed Spheres: Part III. TBD

[Neutron Transmission

LLNL (Bramblett & Czirr) U-235 and Pu-239 Plate Transmission Measurements|

IEU-COMP-MIXED-001

U(30.14)02 & Paraffin Wax: H/X=8. 16.3, 39.5, & 81.6 (35 Configurations)

IEU-MET-FAST-016

U(37.5) -- 0.125 Al Metal Parallelepipeds (13 Configurations)

IEU-SOL-THERM-002

British Spheres: U(30.45)0,F, Aqueous Solutions Systems

IEU-SOL-THERM-003

British 8",12" and 16" Cylinders: U(30.45)O,F, Aqueous Solutions Systems

FY-2007

To Be Determined

FY-2008

To Be Determined

HEU-MET-FAST-056

Graphite — Oy — D20 System (C/U: 500 — 35000)
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ICSBEP FIVE-YEAR PLAN

OAK RIDGE NATIONAL LABORATORY

IDENTIFIER

DRAFT TITLE

FY-2004

PU-SOL-THERM-018

Cooperative Analysis of Pu-Gd Solution With WSMS, EM Work For Others
Effort

HEU-MET-FAST-071

Graphite-reflected HEU Metal Cylinders - Parkey

HEU-SOL-THERM-047

HEU Uranyl Nitrate Solution in 60.92 and 107.7 cm diameter cylinders
H/X=2000

U233-COMP-THERM-004

Bettis U233-Th Lattice Physics Experiments, Judd Hardy, et.al.

LEU-COMP-THERM-066

Plexiglas and Concrete-Reflected U(4.46)308 with H/U=0.77 and HEU drivers

LEU-MET-THERM-007

Libby Johnson U(4.89) Metal Rods in Water or Uranyl Fluoride Solution

FY-2005

[EU-SOL-THERM-006

Cronin UF4-CF2 from 0.2 to 37.5% U-235 (ORNL-2968)

LEU-COMP-THERM-067

Cronin Sterotex U(4.89) Blocks, H/U from 0 to 37, ORNL-2986

LEU-COMP-THERM-068

Plexiglas, Concrete, and Steel-reflected U(4.46)308 with H/U=1.25

LEU-COMP-THERM-069

Plexiglas and Concrete-Reflected U(4.46)308 with H/U=2.05

U233-SOL-THERM-016

Bare and Water-Reflected Solutions of 233U02(NO3)2 in Cylinders-Parkey

U233-SOL-THERM-009

U233 Uranyl Nitrate Solutions in 60.92 in Cylinder and 48 in. Sphere H/X=1835

SUB-HEU-MET-THERM-001

Research Reactor Fuel Assemblies (MURR fuel)

FY-2006

IEU-MET-THERM-001

Cronin U(37.5) Metal Experiments, Recently Unclassified

LEU-MET-THERM-008

Libby Johnson U(4.89) Metal Rods, Various Interstitial Absorbers

U233-MET-INTER-001

Critical Measurements on the 17233 ZPPR Plates in the LANL ZEUS Assembly

MIX-COMP-INTER-004

Cooperative Analysis of U238-MOX Experiment with LANL

SUB-HEU-SOL-THERM-002

WINCO Slab Tanks with HEU Urany! Nitrate Solution

FY-2007

HEU-SOL-THERM-048

HEU Uranyl Fluoride Solution (82 g U/l) in Slab Arrays (ORNL/CF-56-7-148)

LEU-MET-THERM-009

Libby Johnson U(3.85) Annular Metal Billets (7.62 cm OD)

FY-2008

Critical assemblies pertinent to reactor design & fuel cycle materials processing
associated with the Generation-IV reactor concepts for nuclear energy
generation, the advanced high temperature reactor concepts for hydrogen
production and the space applications of nuclear energy. In this historical
period, critical experiments pertinent to these applications were performed in

QOak Ridie and elsewhere.
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ICSBEP FIVE-YEAR PLAN

SAVANNAH RIVER (WESTINGHOUSE SAFETY MANAGEMENT SOLUTIONS)

IDENTIFIER

DRAFT TITLE

FY-2004

IEU-SOL-THERM-004

Water Boiler Experiments: Be-Reflected Spheres Containing Uranyl (14.7)
Sulfate Solution

MIX-COMP-FAST-003

Reflected Polystyrene Moderated, Mixed Oxide Cubes

MIX-COMP-THERM-014

Reflected Polystyrene Moderated, Mixed Oxide Cubes with Fixed Poisons (Cu,
Al, Cu-Cd)

MIX-COMP-THERM-015

Reflected Polystyrene Moderated, Mixed Oxide Cubes with Fixed Poisons (SS,
Borated SS, dep-U, Boral, Cd, Pb)

HEU-COMP-INTER-007

HEU/Be Space Reactor

FY-2005

PU-MET-FAST-044

Pu Metal Sphere with Different Metal+Polyethylene Reflectors (Table IIIA2 of
LA-30067-MS)

MIX-COMP-THERM-013

Pu0,-UO, Polystyrene Compact with Poison Plates

TBD

FY-2006

SUB-HEU-MET-THERM-002

Subcritical (Exponential) SRS Fuel Assemblies (Mk XVIB and Mk
XIIA)[pending permission to release data]

Others To Be Determined

FY-2007

To Be Determined

FY-2008

To Be Determined
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Appendix E

Nuclear Data Schedule

Organization Key: A=ANL, B=BNL, L=LANL, N=NDAG, O=ORNL
Isotope Key: U5=U-235, U3=U233, 06=0-16, Al=Al-27, Si8=Si-28,
$i9=Si-29, Si0=Si-30, C15=CI-35, C17=C1-37, F9=F-19, K9=K-39,
K1=K-41, Gd5=Gd-155, Gd7=Gd-157, H=H, N4=N-14, Be9=Be-9,
U8=U-238, Mn5=Mn-55, Pu9=Pu-239, Pu0=Pu-240, Pul=Pu-241,
Pu2=Pu-242, Re5=Re-185, Re7=Re-187, Fe, Ni, Cr, Cu, Ce, Ca, 2005 nuclides, 2006

nuclides?
Activity FY 2004 FY 2005 FY 2006 FY | FY 2008
i _ 2007
1. NDAG Review, Fe, Ni, Cr, Cs, Eu, Ag, Nd,
Data Needs and Status Cu, Ce, Ca, Rh, Ru Sm, Tc,
Hf, Zr, Th, Nb, Ti,Mo ? ? ?
Er, Am, Np, N4, | He,P, S, V,Hg
Be9, Re$, Re7, ?
Nb
‘bJ
2. Measurement Mn35(O) . ? ? ? ?
3. Evaluation K9.KI,Re5. Re7, |  Mn5, (O,L) ? ?2 ?
Nb, (O,L,A), ? )
F9(O,L), K9, Fe, Ni, Cr, Am, Np,
4.Covariance K1(O,L,A), Cu, Ce, Ca, Mn5,
Generation B, C, Na, Mg, Hf, Er, Th, (O,L, A) ? ?
Ga, Pb, Re5, Re7, | N4,(O,L, A)? ?
Nb?
5. Beta Test Pu9, Pu0, Pul, F9, K9, K1, Re5, | Hf, Er, Th,
Libraries Pu2, Gd5,Gd6, Re7, Nb, Cu, Ce, Ca,
(RSICCO) Gd7,Gd8, U8, Zr | N4,(O,N), ? MnS, ? ? ?
(O.N)
6. CSEWG C15(B), C17(B), |F9,K9,Kl, Re5,Re7,N
Testing U8, Zr Pu9,Pu0,Pul,Pu2, | b, Cu, Ce,
Gd5,Gd6,Gd7,Gd | Ca, ? ?
8 N4.Be9, Fe, Ni, | (B)
| Cr, Mn5(B) ?
7. ENDF/B Si8, Si9 Sio0, F9, K9, K1, N4, Be9, Cu,
Release Cl5, C17, U8, Mn35,GdS, Pu9,Pu0, Ce, ?
Zr,(B) Gd6,Gd7,Gds, Pul,Pu2,(B | Ca,
Ni, Fe, Cr (B) ),? B),

Note: NDAG Recommendations may change priorities based on programmatic needs

39




oy

UMOUNUN 21 suoHeNSYuod [en)oY A]9A1109dS3I SUOHEINGHUOD PaIY) PUE ‘PUOIIS “ISiY ABIIPUL ., SIIQUINU ydusssadng
‘pasnbai 9q [|1im Suipuny [eiided [EUONIPPY r——
“INVT 12 9[qe[1EAE A[JUOLIND JOU [BLISIEW JEI[ONU puE gy 0) 38ueyd sunba [1m Jey) sudwLadxy]  EE—
Suoduospareniu] ]
porordwio)

AOGAOTV/NHE TNT Riod | PRI pum admy

APA/AOTIVINEH 1XT L1od

Ao EpHmae) (X1 Siod

SO/ THHMMOD T 910d pEuyosuag] wanodinoy - plod

M PIJY MEH §T0d

NN Poapay AN LT0d

amyg [19H  9T0d

0081

($3) 00T Ad

Y padA g OWS AOgaZEH 1XL €104

ofa paapgad nd SIS
EAHAeng  slod

i) paDIRIY N FINS AOLORVNHH IXL 21od

CNS amdeioyEH TS

OMUTTHNY O LY. OFCUNEH TS [PNS/HHAN LOBIN

Aod/NEHAN AAHMN. £00dN

paaagal INAR/AN
iy
SETU [ILD UN, o NUIUOD TOOAN

CHS I HIY NS

(Afupima® sau0aaq Aoy P

AOlY PEVOEAH 0002 AIMEH A SaZasny 900

171V "SOANIOD  BO0Z

AV/OEH/ LY Shozamie)  L00Z

00F1 ostl

(4%) LOOT A4 (1%) 900T A (1) S00T A

(38) 00T Ad

8007 Ad USnoIy $00z A 10§ pauue|d sjuowpdxy [ersu]

syudwiLaddXx [BA39)u] pauue|d

A xipuaddy




Appendix G

Foreign Travel Requests

Applicable Ranges of Bounding Curves and Data

The AROBCAD Program Element will require one attendee at the annual OECD/NEA
Nuclear Criticality Safety Working Group on Bounding Critical Systems meeting on an
annual basis. Additionally, between two and three technical presentations from this work
element (S/U software tools, S/U studies, guidance on safe margins) will be made at the
ICNC conducted in FY 2004 and FY 2008, requiring attendance of 2-3 individuals. The
AROBCAD Contractor Program Manager serves as the Convener of ISO TC-85, SC-5,
WG-8. This is the writing group for the development of international standards for
nuclear criticality safety. This NCSP work element should support his participation and
leadership of the annual WG-8 meetings. The work program for these standards includes
a number of NCS topics in which the NCSP could supply subject matter experts (fission
yield estimates, Mixed Oxide Fuel (MOX) Processing, Criticality Accident Alarm
System qualification, etc.). The NCSP should support the participation of two United
States subject matter experts in the annual WG-8 meetings. This will assure the inclusion
of the United States expertise in the development of these important standards.

Analvtical Methods Development and Code Maintenance

The Analytical Methods Development and Code Maintenance Program Element will
require four attendees at the annual OECD/NEA Nuclear Criticality Safety Working
Group meetings on an annual basis. From the three Labs, this includes two United States
Representatives to the Nuclear Criticality Safety Working Party and membership on the
Fission-Source Convergence, Criticality Excursions Analysis, and Experimental Needs
Working Groups. Additionally, between four and six technical presentations (improved
neutronics software, improved cross-section processing software, methods validation)
from this work element would be made at the ICNC conducted in FY 2004 and FY 2008,
requiring attendance of 4-6 individuals.

International Criticality Safety Benchmark Evaluation Project

The ICSBEP is an international program involving 12 different countries and the OECD
NEA. As such, annual project Working Group meetings are held outside the United
States every other year. Approximately 15 participants from the United States (including
Working Group Members, evaluators, independent reviewers, and administrative
support) are required to travel to these meetings. ICSBEP Meetings to be held outside
the United States during the next five years will occur in 2004 (Madrid, Spain), 2006, and
2008. In addition, the ICSBEP Element should support one attendee at the OECD/NEA
Working Party on Nuclear Criticality Safety meeting on an annual basis where a report
on ICSBEP activities is made. Additionally, between four and six technical presentations
from this work element should be made at the ICNC 2003 (Tokai, Japan) and 2007 (St.
Petersburg, Russia). Periodically, data are identified in nonparticipating countries and
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these countries are invited to contribute their data. In some cases, an information/training
meeting in the new participating country is deemed appropriate. For example, China was
invited to participate in 2004 and a meeting was held in Beijing. Other current
nonparticipating countries who may contribute data in the future include Germany,
Canada, Poland, Australia, and South Africa.

Nuclear Data

The Nuclear Data Program Element will require three attendees at the annual
OECD/NEA Working Party on Evaluation and Cooperation meetings on an annual basis.
This is the major activity involving international cooperation on the development and
avaluation of nuclear data. Also, there is a need for two to three nuclear data
presentations at the International Conferences on Nuclear Criticality in FY 2004 and FY
2008, requiring attendance of 2-3 individuals. The international forum for presentations
on nuclear data is the annual series of PHYSOR reactor physics meetings. This Program
Element should support the participation by two nuclear data specialists on an annual
basis. Again, these are three laboratory activities.

Integral Experiments

The Integral Experiments Program Element will require about 5 foreign trips per year for
the next five years. Annual requirements include 2 persons to the ICNC in FY 2004 and
FY 2008; 2 persons every other year to the ICSBEP meeting; 1 person per year to a
technical conference on integral experiments; and 2 persons per year to participate in
International Standards Development activities.

Information Preservation and Dissemination

The Web Site portion of this Program Element projects 1 person traveling to the 7"
ICNC in early FY 2004 and 1 person traveling to the 8" ICNC in FY 2008.

Training and Qualification

No projected foreign travel.
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